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[57] ABSTRACT 

A mobile communication system in which a mobile station 
communicates through a base station connected to a switch 
system is proposed. In the system, the base station includes 
a registration memory registering a mobile station located in 
an area defined by the base station, a switch processing part 
performing switching and connecting, and a control part. 
The control part includes a configuration controlling the 
switch processing part to connect a calling mobile station 
and a called mobile station in the area. 
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MOBILE COMMUNICATION SYSTEM AND 
BASE STATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to a mobile com- 
munication system and a base station, and more particularly, 
to a mobile communication system and a base station in 
which communications are carried out by mobile station 
equipment for a personal handy phone system in Japan, etc. 

Mobile telephones and portable telephones are now 
widely used, and further, a personal handy phone system 
(PHS) service has been provided for commercial use in 
Japan since 1995. The personal handy phone system has a 
feature that configurations of mobile station and base station 
equipment are simpler as compared to the conventional 
automobile and portable telephone systems. Transmission 
power of portable station equipment in the personal handy 
phone system is around 10 mW. A usage frequency band for 
communication between the base station and the portable 
station is a 1.9-GHz band. A speech coding method used in 
the system is ADPCM (Adaptive Differential Pulse-Code 
Modulation) of 32 kbps. And a TD MA/TDD (Time -Division 
Multiple Access/Time-Division Demand) method is applied 
to an access method of the system. In such a mobile 
communication system, an effective operation of the base 
station is desired, 

2. Description of the Prior Art 

FIG. 1 shows a configuration of the personal handy phone 
system (PHS) in Japan. In FIG. 1, numerals 71-1 to 71-4 
indicate base stations (CS), a numeral 72 indicates a portable 
station which is commonly referred to as a mobile station, a 
numeral 73 indicates a private branch exchange (PBX), a 
numeral 74 indicates a public network, and symbols SI to S2 
indicate service areas for the control stations. 

As mentioned before, the mobile station 72 communicates 
with the base stations 71-1 to 71-4, with the transmission 
power of 10 raW, at the frequency band of 1.9 GHz, by the 
ADPCM of 32 kbps and TD MA/TDD access method. In the 
TDMA/TDD method used in the personal handy phone 
system in Japan, 1 frame of 5 ms comprises 4 timeslots for 
down link channels from the base station to the mobile 
station and 4 timeslots for up link channels from the mobile 
station to the base station, where 1 timeslot is 625 /*s. And 
by transmitting successive frames to each other, the com- 
munication between the mobile station and the base station 
is carried out. 

In FIG. 1, the base stations 71-1, 71-2 are connected to the 
public network 74 through PBX 73, and the base stations 
71-3, 71-4 are directly connected to the public network 74. 
For connections between the base stations 71-1, 71-2 and 
PBX 73, between PBX 73 and the public network 74, and 
between the base stations 71-3, 71-4 and the public network 
74, ISDN lines are commonly used. A B channel of the 
ISDN line has a transmission rate of 64 kbps. Therefore, 
each of the base stations 71-1 to 71-4 needs a conversion 
function between the 64-kbps B channel of ISDN and a 
32-kbps speech channel of ADPCM. 

When PBX 73 and the base stations 71-1, 71-2 are 
provided in a building, the service areas SI, S2 may be 
formed on each floor by providing the base stations 71-1, 
71-2 for each floor. The mobile station 72 in the service areas 
SI, S2 communicates with a fixed telephone connected to 
the public network 74 through PBX 73 and the public 
network 74. The mobile station in the service areas SI, S2 
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can also communicate with the other mobile stations 72 in 
the service areas S3, S4 through PBX 73 and the public 
network 74. The mobile stations 72 in the service area SI 
can communicate with the mobile stations 72 in the service 

s areas S2 through PBX 73. And, the mobile stations 72 in the 
same service area SI, S2 communicate with each other 
through PBX 73. In the same way, the mobile stations 72 in 
the service areas S3, S4 communicate with other phones 
through the public network 74. To manage distributed base 

10 stations, a generalizing base station may be provided. 

However, there is a problem in the conventional personal 
handy phone system as described in the following. 

In the conventional system using PBX 73, in an office, 
etc., when the mobile stations 72 in the same service area SI, 

15 S2 communicate with each other, the mobile stations 72 are 
connected to each other by the exchange connection control 
in the PBX 73, In the conventional system without PBX 73, 
in the same way, when the mobile stations 72 in the same 
service area S3, S4 communicate with each other, the mobile 

20 stations 72 can be connected to each other through the public 
network 74. For the case that the mobile stations in the same 
service area communicate with each other, a method of 
directly communicating with each other is proposed. 
However, in this method, it is necessary to set conditions for 

25 the direct communication in both mobile stations. Therefore, 
when the mobile station is not set with the conditions for the 
direct communication, the mobile station cannot directly 
communicate with an other mobile station in the same 
service area because the non-set mobile station cannot be 

30 called. 

As mentioned above, for the communication between the 
mobile stations in the same service area, the exchange in the 
PBX or the switch in the public network are used to perform 
the communication. Therefore, a processing load in the 

35 exchange and the switch increases. More specifically, in the 
ofiBce having no PBX 73, the communication between the 
mobile stations in the same area 71-3, or 71-4 is carried out 
through the public network 74, just like the automobile and 
portable telephone systems. Therefore, a traffic in the public 

40 network 74 increases and a whole control operation in the 
public network 74 is complicated. Further, in this case, since 
the communication is connected through the switch in the 
public network 74, a call's fee is charged for the commu- 
nication based on a communication time. 

45 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a mobile 
communication system in which a communication between 

5Q mobile stations in the same service area may be carried out 
through a base station, in which the disadvantages described 
above are eliminated. 

A more specific object of the present invention is to 
provide a base station which permits the communication 

55 between the mobile stations in the same service area. 

The object described above is achieved by a mobile 
communication system in which a mobile station commu- 
nicates through a base station connected to a switch system, 
said base station comprising: a registration memory regis- 

60 tering a mobile station located in an area defined by the base 
station; a switch processing part performing switching and 
connecting; and a control part; wherein said control part 
comprises a configuration controlling said switch processing 
part to connect a calling mobile station and a called mobile 

6 5 station in said area. 

The object described above is also achieved by a mobile 
communication system in which a mobile station commu- 
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nicaies through a base station connected to a switch system, 
said base station comprising: a registration memory regis- 
tering a mobile station located in an area defined by the base 
station; a switch processing part performing switching and 
connecting; and a control part; wherein said control part 
comprises a configuration transmitting a location- 
registration request from the mobile station to a system 
management station, registering the mobile station to said 
registration memory, and controlling said switch processing 
part to connect a calling mobile station and a called mobile 
station when the calling mobile station and the called mobile 
station in said area defined by the base station are registered 
in said registration memory. 

According to the above mobile communication systems, 
when the mobile station calls another mobile station in the 
same area, the control part acknowledges the called mobile 
station being in the area by referring to the registration 
memory, and controlling the switch processing part to con- 
nect the calling mobile station and the called mobile station. 
Therefore, a connection control between the mobile stations 
in the same area may be carried out in only the base station 
without the switching process of the switch system. 

The object described above is also achieved by a mobile 
communication system in which a mobile station commu- 
nicates through a base station connected to a switch system, 
said base station comprising: a registration memory regis- 
tering a mobile station located in an area defined by the base 
station; a switch processing part performing switching and 
connecting; and a control part; wherein said control part 
comprises: a first configuration previously registering a 
specified mobile station to said registration memory, sorting 
the registration memory in response to a location- 
registration request from the mobile station in the area 
defined by said base station and setting a flag for the 
specified mobile station when said mobile station in the area 
is the specified mobile station; and a second configuration 
sorting said registration memory in response to a call from 
a mobile station in said area defined by said base station, and 
controlling said switch processing part to connect the calling 
mobile station and a called mobile station when the flag for 
the called mobile station is set in said registration memory. 

According to the above mobile communication system, 
the control part previously registers the specified mobile 
station to said registration memory, sorts the registration 
memory in response to the location-registration request from 
the mobile station in the area and sets the flag for the 
specified mobile station when said mobile station in the area 
is the specified mobile station. Therefore, the base station 
may easily discriminate whether or not the called mobile 
station in the area is one of the specified mobile stations, and 
connects the specified mobile station to the calling mobile 
station through the switch processing part. Namely, a path 
between the calling mobile station and the called mobile 
station may be turned back in the base station. 

The object described above is also achieved by the mobile 
communication system mentioned above, wherein said con- 
trol part comprises a third configuration controlling said 
switch processing part to connect a calling mobile station 
and a called mobile station located in the area defined by 
said base station when the flags for the calling mobile station 
and the called mobile station are set in said registration 
memory instead of said second configuration. 

According to the above mobile communication system, in 
the same way as mentioned in the above systems, the 
specified mobile stations are registered and flags are set in 
the registration memory, and when the calling mobile station 
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and the called mobile station are registered in the registra- 
tion memory and the flags for both stations are set, the 
calling specified mobile station and the called specified 
mobile station are connected with each other through the 

s switch processing part. Therefore, for only the specified 
mobile stations which are previously registered, a turning 
back connection in the base station may be carried out. 

The object described above is also achieved by the mobile 
communication system mentioned above, wherein said base 

JO station comprises: a speech conference processing part sum- 
ming and distributing speech signals; and a configuration 
connecting a plurality of mobile stations in said area to said 
speech conference processing part through said switch pro- 
cessing part, and carrying out a conference call between the 

15 plurality of mobile stations in said area. 

According to the above mobile communication system, in 
response to the conference call request, the control part 
controls the switch processing part to connect the plurality 
of mobile stations in the same area to the speech conference 

20 processing part. As a result, the conference call between the 
plurality of mobile stations in the same area may be carried 
out. 

The object described above is also achieved by the mobile 
communication system mentioned above, wherein said base 

25 station comprises: a speech conference processing part sum- 
ming and distributing speech signals; and a configuration 
connecting a plurality of mobile stations in said area and a 
line connected to said switch system to said speech confer- 
ence processing part through said switch processing part, 

30 and carrying out a conference call between the plurality of 
mobile stations in said area and at least one terminal 
connected to said switch system. 

According to the above mobile communication system, in 

35 response to the conference call request, the control part 
controls the switch processing part to connect the plurality 
of mobile stations in the same area and the line connected to 
the switch system to the speech conference processing part. 
As a result, the conference call between the plurality of 
„ mobile stations in the same area and other terminals may be 

40 . 

earned out. 

The object described above is also achieved by a base 
station, connected to a switch system, for communicating 
with a mobile station in an area defined by the base station, 

45 said base station comprising: a registration memory regis- 
tering said mobile station located in said area defined by the 
base station; a switch processing part performing switching 
and connecting; and a control part referring to said regis- 
tration memory based on calling information from a calling 

50 mobile station located in said area and controlling said 
switch processing part to connect said calling mobile station 
and a called mobile station when said called mobile station 
is in said area. 

According to the above base station, the base station 

55 registers the mobile stations located in the area to the 
registration memory, and the control part sorts the registra- 
tion memory based on the calling information from the 
mobile station. When the called mobile station is registered, 
the control part controls the switch processing part to 

60 connect the calling mobile station and the responding called 
mobile station. Therefore, the communication between the 
mobile stations in the same area may be carried out in only 
the base station without the switch system. 
The object described above is also achieved by the base 

65 station mentioned above, wherein said base station further 
comprises a selection part selecting one of a remote mode 
transmitting said calling information from the calling mobile 
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station in said area to said switch system and a local mode 
transmitting said calling information to said control part. 

According to the above base station, the selection part is 
located between the speech processing part and an interface 
part connected to the switch system, and determines whether 
or not the switch processing part is connected to the speech 
processing part. When the speech processing part is directly 
connected to the interface part, which is referred to the 
remote mode, the calling information from the mobile 
station is transmitted to the switch system. While, when the 
speech processing part is connected to the switch processing 
part, which is referred to the local mode, the mobile stations 
in the same area may be connected to each other. 

The object described above is also achieved by the base 
station mentioned above, wherein said control part further 
comprises a configuration discriminating whether or not the 
calling mobile station in said area is one of specified mobile 
stations based on said calling information, and selecting said 
local mode to control said switch processing part when the 
calling mobile station is one of the specified mobile stations 
and selecting said remote mode when the calling mobile 
station is not one of the specified mobile stations. 

According to the above base station, the control part 
discriminates whether or not the calling mobile station in the 
area is one of the specified mobile stations based on the 
calling information. Therefore, when the calling mobile 
station is the specified mobile station, by the control part, the 
switch processing part may connect the calling mobile 
station and the responded called mobile station. 

The object described above is also achieved by the base 
station mentioned above, wherein said base station further 
comprises: a speech processing part converting a signal 
between a signal format for said switch system and a signal 
format for the mobile station; and a bypass switching part 
bypassing said speech processing part; wherein said control 
part comprises a configuration discriminating whether the 
signal from the mobile station is a speech signal or a data 
signal, and controlling said bypass switching part to bypass 
said speech processing part when the signal is the data 
signal. 

According to the above base station, the speech process- 
ing part may convert the signal between a 64-kbps ISDN 
format for the switch system and a 32-kbps ADPCM format 
for the mobile station. When the signal is the data signal, the 
speech processing part is bypassed by the bypass switching 
part. Therefore, a content of the data signal may not be 
changed by the format conversion of the speech processing 
part. 

The object described above is also achieved by the base 
station mentioned above, wherein said base station further 
comprises a speech conference processing part summing and 
distributing speech signals from a plurality of mobile 
stations, wherein said switch processing part further com- 
prises a configuration connecting said plurality of mobile 
stations to said speech conference processing part, and said 
control part further comprises a configuration controlling a 
connection of the plurality of mobile stations to said speech 
conference processing part through said switch processing 
part in response to a conference call request from the mobile 
station. 

According to the above base station, the plurality of 
mobile stations are connected to the speech conference 
processing part through the switch processing part in 
response to the conference call request from the mobile 
station. The speech conference processing part sums and 
distributes the speech signals from the plurality of mobile 
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stations. As a result, the conference call between the plu- 
rality of mobile stations in the same area may be carried out. 

The object described above is also achieved by the base 
station mentioned above, wherein said base station further 

s comprises a speech conference processing part summing and 
distributing speech signals from a plurality of mobile 
stations, wherein said switch processing part further com- 
prises a configuration connecting said plurality of mobile 
stations and at least one Line connected to the switch system 

10 to said speech conference processing part, and said control 
part further comprises a configuration controlling a connec- 
tion of the plurality of mobile stations and the line connected 
to the switch system to said speech conference processing 
part through said switch processing part in response to a 
conference call request from a terminal. 

15 According to the above base station, the plurality of 
mobile stations and the line of the switch system are 
connected to the speech conference processing part through 
the switch processing part in response to the conference call 
request from the mobile station. The speech conference 

20 processing part sums and distributes the speech signals from 
the plurality of mobile stations and the line of the switch 
system. As a result, the conference call may be carried out 
between the plurality of mobile stations in the same area and 
other terminals such as other area's mobile stations and fixed 

25 telephones. 

Other objects and further features of the present invention 
will be apparent from the following detailed description 
when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 FIG. 1 shows a configuration of a personal handy phone 
system (PHS) in Japan; 

FIG. 2 shows a block diagram of a first embodiment of a 
mobile communication system according to the present 
invention; 

FIG. 3 shows an example of a signal format used in the 
mobile communication system shown in FIG. 2; 

FIG. 4 shows a block diagram of a second embodiment of 
the mobile communication system according to the present 
invention; 

40 

FIG. 5 shows an operation sequence of the second 
embodiment of the mobile communication system shown in 
FIG. 4; 

FIG. 6 shows a block diagram of a third embodiment of 
45 the mobile communication system according to the present 
invention; 

FIG. 7 shows an operation sequence of the third embodi- 
ment of the mobile communication system shown in FIG. 6; 

FIG. 8 shows a block diagram of a fourth embodiment of 
50 the mobile communication system according to the present 
invention; 

FIG. 9 shows an operation sequence of the fourth embodi- 
ment of the mobile communication system shown in FIG. 8; 

FIG. 10 shows a block diagram of a fifth embodiment of 
55 the mobile communication system according to the present 
invention; 

FIG. 11 shows an illustration for explaining a system 
configuration of the fifth embodiment of the mobile com- 
munication system shown in FIG. 10; and 
60 FIG. 12 shows an operation sequence of the fifth embodi- 
ment of the mobile communication system shown in FIG. 
10. 

DESCRIPTION OF THE PREFERRED 
65 EMBODIMENTS 

First, a description will be given of a first embodiment of 
a mobile communication system according to the present 
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invention. FIG. 2 shows a block diagram of the first embodi- 
ment of the mobile communication system according to the 
present invention. The system comprises a base station 1, 
portable stations 2 which are commonly referred to as 
mobile stations, and a switch system 3, for example, a 
private branch exchange (PBX), and a switch in a public 
network. The base station 1 comprises an antenna 4, a 
duplexer 5, a transmission part 6 including a modulator, a 
reception part 7 including a demodulator, time-division 
processing parts 8, 9 for a TDMA/TDD method, a speech 
processing part 10 converting a signal between a 32-kbps 
ADPCM formal and a 64-kbps B-channel format, an inter- 
face part 11 connecting with the switch system 3, a selection 
part 12, a switch processing part 13, a control part 14 
controlling the switching processing part 13 and other parts, 
and a registration memory 15. The 32-kbps ADPCM format 
is the signal format between the mobile station 2 and the 
base station 1, and the 64-kbps B-channel format is the 
signal formal between the base station 1 and the switching 
system 3. As compared with the conventional base station, 2 o 
the selection part 12, the switch processing part 13, the 
control part 14 and the registration memory 15 are newly 
added in the base station 1. 

The selection part 12 can connect the speech processing 
part 10 to either of the interface part 11 or the switch 
processing part 13. When the selection part 12 connects the 
speech processing part 10 to the interface part 11 by a 
manual or automatic operation, calling information for 
establishing a link from the mobile station 2 in a service area 
defined by the base station 1 is transmitted to the switching 
system 3 through the antenna 4, the duplexer 5, the reception 
part 7, the time-division processing part 9, the speech 
processing part 10, and the interface part 11. This transmis- 
sion is referred to as a remote mode, and a switch connection 
is processed in the switching system 3. 

When the selection part 12 connects the speech process- 
ing part 10 to the switch processing part 13 by the manual 
or automatic operation, the calling information for estab- 
lishing the link from the mobile station 2 is transmitted to the 
control part 14, the transmission being referred to as a local 
mode. In the local mode, for example, the control part 14 
refers to the registration memory 15 and discriminates 
whether the calling information indicates a signal or not for 
calling another mobile station in the same service area. 
When the calling information indicates the signal for calling 
another mobile station in the same service area, the control 
part 14 controls the switch processing part 13 to call the 
another mobile station. In response to the called mobile 
station, the switch processing part 13 connects the calling 
mobile station and the called mobile station without going 
through the switch connection process in the switching 
system 3. In this way, using only the base station 1, the 
connection between the mobile stations in the same service 
area may be permitted. 

FIG. 3 shows an example of a signal format used in the 
mobile communication system shown in FIG. 2. The signal 
format comprises time-divisional frames, each frame being 
constructed with 4 channels of an uplink from the mobile 
stations and 4 channels of a downlink to the mobile stations. 
Therefore, the switch processing part 13 has a relatively 
simple switching function switching between the 4 channels 
of the uplink from the mobile stations and the 4 channels of 
the downlink to the mobile stations. For example, when a 
path between the first uplink channel and the second down- 
link channel, and a path between the second uplink channel 
and the first downlink channel are respectively connected, 
communication between the mobile stations in the same 
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service area is permitted at the same frequency. In the above 
signal format, the channels 1, 2 are used for the local mode. 
The channels 3, 4 are also usable for the remote mode. For 
such a case, the selection part 12 may select the connections 
for the remote mode and the local mode for each channel. 

The registration memory 15 registers the mobile stations 
in the service area defined by the base station 1. For 
example, when power supply in the mobile station 2 is 
turned on to allow the mobile station 2 to transmit or receive 
a signal, the mobile slation 2 automatically transmits 
location-registration request information and discriminating 
information such as an individual number (ID number) of 
the mobile station 2 to the base station 1. When the base 
station 1 receives this information, the information is trans- 
mitted to the control part 14 through a path which is not 
shown in FIG. 2. The control part 14 registers the received 
discriminating information to the registration memory 15. 

When the power supply in the mobile station 2 is turned 
off or the mobile station 2 moves to other service areas, the 
mobile station 2 transmits a request for erasing the location- 
registration and the discriminating information. When the 
base station 1 receives this information, the corresponding 
location-registration information in the registration memory 
15 is erased. In the above registration process, the location- 
registration information is also transmitted to an upper-level 
system management station (not shown) through the inter- 
face part 11. 

Therefore, since the control part 14 can discriminate 
whether the called mobile station is located or not in the 
same service area by referring to the registration memory 15, 
the calling mobile station and the called mobile station in the 
same service area may be connected with each other by 
controlling the switch processing part 13 in the base station 
1 without transmitting the calling information to the switch 
system 3. In the case of the mobile station which is not 
registered in the registration memory 15, the calling infor- 
mation is transmitted to the switch system 3 through the 
interface part 11. 

In the method of discriminating whether or not the mobile 
station 2 is located in the service area, there is a method of 
discriminating the mobile station 2 based on a number 
allotted to the mobile station 2. Namely, the control part 14 
discriminates whether or not a number included in the 
calling information from the mobile station 2 is one of the 
numbers previously allotted to given mobile stations 2 
belonging to the service area. When the number included in 
the calling information is one of the numbers allotted to the 
given mobile stations 2, the control part 14 calls the given 
mobile station 2 in the same service area. In response to the 
called given mobile station 2, the control part 14 controls the 
switch processing part 13 to connect the calling mobile 
station 2 and the called mobile station 2. On the other hand, 
when the number included in the calling information is not 
one of the numbers allotted to the given mobile stations 2, 
the calling information is transmitted to the switch system 3 
through the interface part 11. 

The above case is applicable to the given mobile stations 
belonging to the given office. Namely, for the given mobile 
stations belonging lo the given office, the communication 
between the given mobile stations is permitted through only 
the same base station 1 without passing through the switch 
system 3. Therefore, it is possible to eliminate a problem of 
charging a fee for using the network between the base station 
1 and the switch system 3, However, for other mobile 
stations not belonging to the given office, by passing through 
the switch system 3, the switch system 3 may charge the fee 
to the other mobile stations. 
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A communication system operator (carrier) may charge, paging-requesl reception part 22 receives and processes a 

for example, a constant fee as a mobile station registration paging request from the mobile station 2. The paging- 

fec for the base station 1. In this way, the problem of the command transmission part 23 transmits a paging command 

charge for the intra-communication within the same base to the mobile station registered in the registration memory 

station 1 may be eliminated. Id another method of charging, $ 15. In this case, when the paged mobile station is not 

the base station 1 may have a collecting function of various registered in the registration memory 15, the paging request 

charging information. In this case, at a given time interval, ^ transmitted to the switch system 3. 

the collected charging information is transmitted to the _ , .. r . 

. . t m. • FIG. 5 shows an operation sequence of the second 

upper level system management station (not shown) having .,. " . , 

..... ° . * *■ „, ( . „ ° embodiment of the mobile communication system shown in 

a conventional charging control function, and the system 1fl . „ . J ... . 

. . . 10 FIG. 4. When a mobile station PS1 calls a mobile station 

management station processes the charging. . . 

, , , , . . . PS2 to transmit messages, etc., the mobile station PS1 

In the above case when the location-registration request ^ rf ^ mobi]e ps2 ^ , he 

is transmuted from the mobile station 2 m the service area c request through a control channel to the base station 

of the base station 1 the control part 14 transmits the ^ ^ ^ staUon ^ ^ ^ and 

location-registration information to the above-mentioned , s confinns whether or not the mob ile station PS2 is registered 

system management staUon and registers it to the registra- ^ ^ m 15 ^ lhe mobile ps 2 

lion memory 15. Therefore, the system management station ^ re ^ stered , he caUin command and me messages are 

may intensively manage reentered numbers of the mobile transmitted to the mobile station PS2. In this way, the paging 

stations and the locations of the mobile staUons in one place ^ be cafried 0(U fa (he base slaljon 

And when the mobile station 2 in the service area defined M ^ ^ swjtch 

by the base station 1 calls the other mobile station, the r , , . . ... , . ,. . . . . .. , 

control part 14 may discriminate whether or not the called Next > 4 description will be given of a third embodiment of 

mobile station is located in the same area by examining the ?>• mobile communication system according to the present 

registration memory 15. When the called mobile station is invention. FIG. 6 shows a block diagram of the third 

located in the same service area, the control part 14 controls „ embodiment of the mobile ^communication system ^ according 

the switch processing part 13 to connect the calling mobile t0 tne P res f nl 1Dve Jamais 10 FIG - 6 whlch f are ,he 

station and the called mobile station. In this way, a turning s *™ as those of FIG. 4 are given the same reference 

, , • . ^ i* „ -j numerals. A bypass switching part 30 is added between the 

back connection in the base station 1 is earned out. Jf - A , . * ^ ™ 

„ , ** j i_ cj Li**- speech processing part 10 and the selection part 12. liie 

Further, as mentioned above, specified mobile stations . . . • i- 

, * . . . . . . r . . 1C switch processing part 13 comprises a line connection part 

may be previously registered in the registration memory 15. 30 r . e f *\ tll L 

«n. l L-i » ?■ * •♦ a. i ** • * .• 31, a buffering part 32 and a timing generation part 33. The 

When the mobile station transmit the location-registration ' °; , , . & 69 ■ .• r 

, b control part 14 further comprises a communication-line 

request, the control part 14 sorts the registration memory 15. art 24 

If the mobile station is one of the previously registered con r0 pa . . 

specified mobile stations, a flag is set to indicate that the The bv P ass switching part 30 is controlled by the control 

specified mobile station is at the same service area. 35 P arl 14 lhrou S h a P ath ^ hich is not ^T? l ° b L YpaSS th ? 

Therefore, after the calling from the mobile station and the speech processing part 10. As mentioned before, the speech 

sorting of the registration memory 15, when the flag is set for processing part 10 converts the speech signal between the 

the called mobile station, the called mobile station is the 64 * kb P s format m the ISDN Slde and thc 32 " kb P s format m 

specified mobile station. Thus, the control part 14 controls ADPCM side. If data is converted in such a manner, a 

the switch processing part 13 to connect the calling mobile 40 content of the data is broken. Therefore, for the data 

station and the called mobile station to each other. Namely, communication, the function of the speech processing part 

when the specified mobile station is called, the turning back 10 needs t0 be stopped or bypassed, 

connection in the base station 1 is carried out. In the switch processing part 13, the line connection part 

The above intra-connection within the base station may 31 switches and connects each channel, the buffering part 32 

also be carried out in another condition. The condition is that 4 5 buffers the s P eech si S Qal and the data » and ^ iimin & 

both the calling mobile station and the called mobile station generation part 33 generates a timing of the transmission and 

are previously registered in the registration memory 15 as the reception. The mobile station 2 has a function of 

the specified mobile stations. In the condition, when the receiving, transmitting and processing the data. Therefore, 

flags for both mobile stations are set to indicate that both the data communication is permitted between the mobile 

mobile station are at the same service area, the control part so stat i° ns 2. 

14 controls the switch processing part 13 to connect the In the control part 14, the communication -line control part 
calling mobile station and the called mobile station to each 24 refers to the registration memory 15 based on the calling 
other. Namely, the mobile stations which are connected in information from the mobile station in the service area, 
the base station 1 may be limited to the specified mobile When the called mobile station is registered in the registra- 
station. 55 tion memory 15, the communication control part 24 controls 
Next, a description will be given of a second embodiment the line connection part 31 to connect the calling mobile 
of the mobile communication system according to the station and the called mobile station to each other, and 
present invention. FIG. 4 shows a block diagram of the controls the buffering part 32 to buffer the transmitted and 
second embodiment of the mobile communication system received speech signal and data. The control part 14 dis- 
according to the present invention. Elements in FIG. 4 which 60 criminates whether the communication is the speech corn- 
are the same as those of FIG. 2 are given the same reference munication or the data communication. In the case of the 
numerals. The base station 1 in the second embodiment has data communication, as mentioned before, the bypass 
a paging function. The control part 14 comprises a registra- switching part 30 is controlled to bypass the speech pro- 
tion confirming part 21, a paging-request reception part 22 cessing part 10. 

and a p aging-command transmission part 23. The registra- 65 When the communication-line control part 24 confirms 

tion confirming part 21 confirms whether or not the mobile that the called mobile station is registered in the registration 

station is registered in the registration memory 15. The memory 15 based on the calling information, the 
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communication-line control part 24 controls the line con- 
nection part 31 to connect the calling mobile station and the 
called mobile station to each other. 

FIG. 7 shows an operation sequence of the third embodi- 
ment of the mobile communication system shown in FIG. 6. 
The accompanying process steps in the base station CS are 
shown in the right side of FIG. 7. FIG. 7 shows a case that 
the speech or data communication is carried out between the 
mobile stations PS1, PS2 through the base station CS. For 
example, when the mobile station PS1 transmits a calling 
request for calling the mobile station PS2 through the 
control channel, if the base station CS receives the calling 
request and confirms that the mobile station PS2 is regis- 
tered in the registration memory 15, the base station CS 
transmits the calling command to the mobile station PS2 
through the control channel. In response to the mobile 
station PS2, the base station CS establishes synchronizations 
of the respective speech channels between the base station 
CS and the mobile stations PS1, PS2. When the synchroni- 
zations of the speech channels are established as shown in 
"PS1 LINK SETUP", "PS2 LINK SETUP", the communi- 
cation between the mobile stations PS1, PS2 is carried out 
through the base station CS. 

In the above sequence, the communication is determined 
to be the data communication, the speech processing part 10 
is bypassed by the bypass switching part 30, and the data is 
communicated between the mobile stations without being 
converted to another format. 

Next, a description will be given of a fourth embodiment 
of the mobile communication system according to the 
present invention. FIG. 8 shows a block diagram of the 
fourth embodiment of the mobile communication system 
according to the present invention. Elements in FIG. 8 which 
are the same as those of FIG. 6 are given the same reference 
numerals. The base station 1 can simultaneously communi- 
cate with mobile stations 2-1 to 2-4. To the base station 1, 
a speech conference processing part 41 is added, which 
includes a codec (coder/decoder) part (CODEC) 42 and 
hybrid circuits 43-1 to 43-4. 

In the speech conference processing part 41, the codec 
part 42 converts a signal between a digital speech signal and 
an analog speech signal, each of the hybrid circuits 43-1 to 
43-4 sums the analog speech signals of participants of the 
conference and transmits to a receiving person the sum 
minus the analog speech signal of the receiving person. 
When the participants of the conference call are A, B, C, and 
D, by the control of the line control part 24 in the control part 
14, the hybrid circuit 43-1 sums the analog speech signals of 
B, C and D and transmits the sum to A, the hybrid circuit 
43-2 sums the analog speech signals of A, C and D and 
transmits the sum to B, the hybrid circuit 43-3 sums the 
analog speech signals of A, B and D and transmits the sum 
to C, and the hybrid circuit 43-4 sums the analog speech 
signals of A, B and C and transmits the sum to D. Though 
the analog speech signals are summed together in the above 
example, the digital speech signals may be summed in the 
codec part 42. In this case, the digital speech signal which 
is coded based on a companding method is converted a 
signal based on a linear coding method, and by a digital 
signal processing known as an N-l summing method, the 
summing and distributing are carried out. 

When the control part 14 receives a setup request of the 
conference call from the mobile station, the control part 14 
controls the switch processing part 13 to connect with the 
speech conference processing part 41. To set up the confer- 
ence call, there are some sequences. A first sequence 
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example is that the mobile station transmits a special number 
for the conference call and the numbers of the mobile 
stations and the base station 1 successively calls the mobile 
stations. A second sequence example is that the mobile 

5 stations transmit the special number for the conference at a 
predetermined time, and the base station 1 connects the 
speech conference processing part through the switch pro- 
cessing part 13 to set up the conference call. 

FIG. 9 shows an operation sequence of the fourth embodi- 

10 ment of the mobile communication system shown in FIG. 8. 
The sequence shows a case that the conference call is set up 
for the mobile stations 2-1 to 2-4, and the accompanying 
process steps are shown in the right side in FIG. 9. When the 
mobile station 2-1 transmits the special number for setting 
up the conference call and the numbers indicating the 

15 participants of the conference call to the base station 1 
through the control channel, the base station 1 receives the 
numbers and transmits an acknowledgement to the mobile 
station 2-1 through the control channel. And subsequently, 
the base station 1 establishes the synchronization of the 

20 speech channel between the mobile station 2-1 and the base 
station 1. After that, the base station 1 calls the mobile 
station 2-2 which is called from the mobile station 2-1. In 
response to the mobile station 2-2, the synchronization of the 
speech channel between the mobile station 2-2 and the base 

25 station 1 is established. 

In the same way, the mobile stations 2-3, 2-4 are called 
from the base station 1, and after the responses, the speech 
channel synchronizations are respectively established. As a 
result, the conference call between the mobile stations 2-1 to 

30 2-4 can be carried out through the speech conference pro- 
cessing part 41 in the base station 1. Namely, the conference 
call between a plurality of mobile stations in the same 
service area may be carried out without the processing in the 
switch system 3. 

35 Next, a description will be given of a fifth embodiment of 
the mobile communication system according to the present 
invention. FIG. 10 shows a block diagram of the fifth 
embodiment of the mobile communication system according 
to the present invention. Elements in FIG. 10 which are the 

40 same as those of FIG. 8 are given the same reference 
numerals. The base station I can simultaneously communi- 
cate with mobile stations 2-1 to 2-4. To the base station 1, 
a speech conference processing part 51 is added, which 
includes a codec part (CODEC) 52 and hybrid circuits 53-1 

4 5 to 53-5. Each of the hybrid circuits 53-1 to 53-5 sums the 
analog speech signals of participants of the conference 
except the analog speech signal of the receiving person, and 
transmits the sum. Also in this case, the summing circuit 
may be constructed with the digital signal processing cir- 

50 cuits. 

In the fifth embodiment, lines connected to the switch 
system 3 through the interface part 11 can be connected to 
the speech conference processing part 51. Namely, the 
conference call may be carried out between the mobile 

55 stations 2-1 to 2-4 in the service area defined by the base 
station 1 and other terminals such as mobile stations in other 
areas and fixed telephones in the public network. The speech 
conference processing part 51 may be constructed with the 
hybrid circuits corresponding to the 4 mobile stations 2-1 to 

60 2-4 in the same service area and the hybrid circuits corre- 
sponding to the lines from the switch system 3. In the case 
of the speech conference processing part 51 shown in FIG. 
10, one line from the switch system 3 is used. Thus, the 
hybrid circuit 53-3 is added for the line from the switch 

65 system 3. 

FIG. 11 shows an illustration for explaining a system 
configuration of the fifth embodiment of the mobile com- 
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munication system shown in FIG. 10. In FIG. 11, a base As a result, the base stations 1, 61 are connected to each 

station 61 is connected to the switch system 3, and defines other through one line of the switch system 3. Accordingly, 

the service area in which mobile stations 62-1 to 62-4 are the conference call may be performed between the 8 mobile 

located. In the system, the conference call is carried out stations 2-1 to 2-4, 62-1 to 62-4 in the service areas of the 

between the mobile stations 2-1 to 2-4 and 62-1 to 62-4 in 5 base stations 1, 61. 

the service areas of the base stations 1, 61. Th* P resent invention is not limited to these embodi- 

„ . ... . i -I * <• i < .t • raents. For example, the conference call with the various 

For the mobile stations 2-1 to 2-4 in the service area including the fixed telephones as well as the 

defined by the base station 1 as mentioned before by tel hones * be * m b usi the mobile 

referring to FIGS. 8 and 9, according to a request for setting communic ation system according to the present invention, 

up the conference call from one of the mobile stations 2-1 to ™ {q me above embodimentSj the descriptions of the present 

2-4 and 62-1 to 62-4, the called mobile stations successively invention have been given by referring to the personal handy 

respond to the request. And, the speech conference process- pnone S y Ste m in Japan. However, the present invention is 

ing part 52 is connected to the communication line through not limited to the embodiments of the personal handy phone 

the switch processing part 13. In the same way, for the system, and is applicable to the conventional cellular sys- 

mobile stations 62-1 to 62-4 in the service area defined by *5 terns and the base stations used therein, 

the base station 61, according to the request for setting up the As described above, the present inventions have the 

conference call from the one of the mobile stations 2-1 to 2-4 following features. 

and 62-1 to 62-4, the called mobile stations successively j n me mo bile communication system according to the 
respond the request. And, in the base station 61, the speech preS ent invention, the control part 14 and the switch pro- 
conference processing part 63 is connected to the commu- 20 cessmg part 13 are provided in the base station 1 to connect 
nication line through the switch processing part. tne caUing mobile station and lhe c^[ cd mobile station in the 

The speech conference processing part 51 sums and same service area to each other without passing the switch 

distributes the speech signals from the mobile stations 2-1 to system 3. Therefore, a process load applied to the switch 

2-4 and a speech signal of the line from the switch system system may be reduced. Since the mobile station in the 

3. Meanwhile, the speech conference processing part 63 25 service area is registered in the registration memory, the 

sums and distributes the speech signals from the mobile connection control between the mobile stations in the same 

stations 62-1 to 62-4 and a speech signal of the line from the service area may be carried out at a higher speed, 

switch system 3. Therefore, since the speech signals of the And, the conference call between the plurality of mobile 

plurality of mobile stations in another service area are ^ stations in the same service area may be carried out in only 

summed to be transmitted, a number of lines to be connected the base station 1 without passing through the switch system 

to the switch system 3 may be merely one. 3, Therefore, for also the process of setting up the confer- 

FIG. 12 shows an operation sequence of the fifth embodi- ence call, the process load applied to the switch system 3 

ment of the mobile communication system shown in FIG. may be reduced. Further, by connecting the other base 

10. In FIG. 12, the sequence is illustrated in the same 35 station through the switch system, the conference call set up 

configuration as that shown in FIG. 11. The base stations 1, in one service area and the conference call set up in the other 

61 are connected to the switch system 3, and the mobile service area may be connected through one line. As a result, 

stations 2-1 to 2-4 are located in the service area defined by the conference call may be realized between the plurality of 

the base station 1, and the mobile stations 62-1 to 62-4 are mobile stations in the different service areas. In this case, the 

located in the service area defined by the base station 61. The 4Q number of lines necessary for connecting the different 

sequence shown in FIG. 12 shows the case that each mobile service areas to each other may be reduced, for example, to 

station requests setting up the conference call. one line. 

For example, first, the mobile station 2-1 requests setting Furthermore, in the base station 1, the relatively simple 

up the conference call with the special number through the switch processing part 13, the control part 14 controlling it, 

control channel, and the base station 1 returns an acknowl- 45 and the registration memory 15 are provided. Thereby, the 

edgement and establishes the links of the speech channel as mobile stations 2 in the same service area defined by the 

shown by the dashed lines. Namely, thereby, the uplink base station 1 may be connected to each other without 

channel from the mobile station 2-1 to the base station 1 and passing through the switch system 3. For the data 

the downlink channel from the base station 1 to the mobile communication, by bypassing the speech processing part for 

station 2-1 are established. In the same way, the mobile 50 converting the signal format, the data communication by the 

stations 2-2 to 2-4 request setting up the conference call, mobile station may be easily carried out. Further, by pro- 

and, thus, the speech channels between the base station land viding the speech conference processing part to the base 

the mobile stations 2-2 to 2-4 are established. station 1, the conference call between the mobile stations 2 

Meanwhile, in the base station 61, in the same way as that in the service area of the base station 1 may be carried out 

in the base station 1, the mobile stations 62-1 to 62-4 55 w i thout P assin S through the switch system 3. 

successively request setting up the conference call, and, Further, the present invention is not limited to these 

thus, the base station 61 returns the acknowledgement and embodiments, but various variations and modifications may 

establishes the speech channel. As a result, the uplink be made without departing from the scope of the present 

channels and the downlink channels between the base sta- invention, 

tion 61 and the mobile stations 62-1 to 62-4 are established. 60 What is claimed is: 

Further, for example, when the mobile station 2-1 trans- 1- A mobile communication system in which a mobile 

mils the calling request for the base station 61 with the station communicates through a base station connected to a 

special number, the base station 1 transmits the calling switch system, comprising: 

request information to the switch system 3. The switch a registration memory registering a specified mobile sta- 

system 3 calls the base station 61 according to the calling 65 tion located in an area defined by the base station; 

request information, and in response to the base station 61, a switch processor performing switching and connecting; 

the acknowledgement is returned to the mobile station 2-1. and 
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a controller for setting a flag for the specified mobile 
station in the registration memory when a mobile 
station in the area defined by the base station is the 
specified mobile station and for controlling said switch 
processor to connect a calling mobile station and a 
called mobile station in said area when the flag is set; 
wherein said registration memory, said switch proces- 
sor and said controller are located in said base 
station, so that a switching operation between mobile 
stations in said area can be performed by said base 
station without said switch system. 

2. The mobile communication system as claimed in claim 
1, further comprising: 

a speech conference processor positioned in said base 
station and summing and distributing speech signals; 
and 

a configuration positioned in said base station and con- 
necting a plurality of mobile stations in said area to said 
speech conference processor through said switch 
processor, and carrying out a conference call between 
the plurality of mobile stations in said area. 

3. The mobile communication system as claimed in claim 
1, further comprising: 

a speech conference processor positioned in said base 
station and summing and distributing speech signals; 
and 

a configuration positioned in said base station and con- 
necting a plurality of mobile stations in said area and a 
line connected to said switch system to said speech 
conference processor through said switch processor, 
and carrying out a conference call between the plurality 
of mobile stations in said area and at least one terminal 
connected to said switch system. 

4. A mobile communication system in which a mobile 
station communicates through a base station connected to a 
switch system, comprising: 

a registration memory registering a specified mobile sta- 
tion located in an area defined by the base station; 

a switch processor performing switching and connecting; 
and 

a controller; 

wherein said controller comprises a configuration 
transmitting a location-registration request from a 
mobile station to a system management station, 
setting a flag for the specified mobile station in the 
registration memory when the mobile station trans- 
mitting the location-registration request is the speci- 
fied mobile station, and for controlling said switch 
processor to connect a calling mobile station and a 
called mobile station when the flag is set; 

said registration memory, said switch processor and 
said controller being located in said base station so 
that a switching operation between mobile stations in 
said area can be performed by said base station 
without said switch system. 

5. The mobile communication system as claimed in claim 
4, and further comprising: 

a speech conference processor positioned in said base 
station and summing and distributing speech signals; 
and 

a configuration positioned in said base station and con- 
necting a plurality of mobile stations in said area to said 
speech conference processor through said switch 
processor, and carrying out a conference call between 
the plurality of mobile stations in said area. 

6. The mobile communication system as claimed in claim 
4, and further comprising: 
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a speech conference processor positioned in said base 
station and summing and distributing speech signals; 
and 

a configuration positioned in said base station and con- 
5 necting a plurality of mobile stations in said area and a 
line connected to said switch system to said speech 
conference processor through said switch processor, 
and carrying out a conference call between the plurality 
of mobile stations in said area and at least one terminal 
10 connected to said switch system. 

7. A mobile communication system in which a mobile 
station communicates through a base station connected to a 
switch system, comprising: 

a registration memory registering a mobile station located 
15 in an area defined by the base station; 

a switch processor performing switching and connecting; 

and 
a controller; 
20 wherein said controller includes: 

a first configuration previously registering a specified 
mobile station to said registration memory, sorting 
the registration memory in response to a location - 
registration request from the mobile station in the 
25 area defined by said base station and setting a flag for 

the specified mobile station when said mobile station 
in the area is the specified mobile station; and 
a second configuration sorting said registration 
memory in response to a call from a mobile station 
30 in said area defined by said base station, and con- 

trolling said switch processor to connect the calling 
mobile station and a called mobile station when the 
flag for the called mobile station is set in said 
registration memory; 
35 said registration memory, said switch processor and 
said controller being located in said base station so 
that a switching operation between mobile stations in 
said area can be performed by said base station 
without said switch system. 
40 8. The mobile communication system as claimed in claim 
7, wherein said controller comprises a third configuration 
controlling said switch processor to connect a calling mobile 
station and a called mobile station located in the area defined 
by said base station when the flags for the calling mobile 
45 station and the called mobile station are set in said regis- 
tration memory instead of said second configuration. 

9. A base station, connected to a switch system, for 
communicating with a specified mobile station in an area 
defined by the base station, comprising: 
50 a registration memory registering the specified mobile 
station located in said area defined by the base station; 
a switch processor performing switching and connecting; 
and 

a controller referring to said registration memory based on 
55 calling information from a calling mobile station 
located in said area, setting a flag for the specified 
mobile station in the registration memory when said 
calling mobile station is the specified mobile station 
and for controlling said switch processing part to 
60 connect said calling mobile station and a called mobile 
station when the flag is set; 

said registration memory, said switch processor and 
said controller being placed in said base station so 
that a switching operation between said calling 
65 mobile station and said called mobile station can be 

performed by said base station without said switch 
system. 
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10. The base station as claimed in claim 9, wherein said 
base station further comprises a selector for selecting one of 
a remote mode transmitting said calling information from 
the calling mobile station in said area to said switch system 
and a local mode transmitting said calling information to 
said controller. 

11. The base station as claimed in claim 10, wherein said 
controller further comprises a configuration discriminating 
whether or not the calling mobile station in said area is one 
of specified mobile stations based on said calling 
information, and selecting said local mode to control said 
switch processor when the calling mobile station is one of 
the specified mobile stations and selecting said remote mode 
when the calling mobile station is not one of the specified 
mobile stations. 

12. The base station as claimed in claim 9, wherein said 
base station further comprises: 

a speech processor converting a signal between a signal 
format for said switch system and a signal format for 
the mobile station; and 

a bypass switch for bypassing said speech processing part; 

wherein said controller comprises a configuration dis- 
criminating whether the signal from the mobile station 
is a speech signal or a data signal, and controlling said 
bypass switch to bypass said speech processor when the 
signal is the data signal. 

13. The base station as claimed in claim 9, wherein said 
base station further comprises a speech conference processor 
for summing and distributing speech signals from a plurality 
of mobile stations, wherein said switch processor further 
comprises a configuration connecting said plurality of 
mobile stations to said speech conference processor, and 
said controller further comprises a configuration controlling 
a connection of the plurality of mobile stations to said 
speech conference processor through said switch processor 
in response to a conference call request from the mobile 
station. 

14. The base station as claimed in claim 9, wherein said 
base station further comprises a speech conference processor 
for summing and distributing speech signals from a plurality 
of mobile stations, wherein said switch processor further 
comprises a configuration connecting said plurality of 
mobile stations and at least one line connected to the switch 
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30 



35 



system to said speech conference processor, and said con- 
troller further comprises a configuration controlling a con- 
nection of the plurality of mobile stations and the line 
connected to the switch system to said speech conference 
processor through said switch processor in response to a 
conference call request from a terminal. 

15. A mobile communication system in which a mobile 
station communicates through a base station connected to a 
switch system, comprising: 

a registration memory registering a mobile station located 
in an area defined by the base station; 

a switch processor performing switching and connecting; 
and 

controller including: 

a first configuration previously registering a specified 
mobile station to said registration memory, sorting 
the registration memory in response to a location- 
registration request from the mobile station in the 
area defined by said base station and setting a flag for 
the specified mobile station when said mobile station 
in the area is the specified mobile station; 
a second configuration sorting said registration 
memory in response to a call from a mobile station 
in said area defined by said base station, and con- 
trolling said switch processor to connect the calling 
mobile station and a called mobile station when the 
flag for the called mobile station is set in said 
registration memory; 
a speech conference processor summing and distribut- 
ing speech signals; and 
a configuration connecting a plurality of mobile sta- 
tions in said area to said speech conference processor 
through said switch processor, and carrying out a 
conference call between the plurality of mobile sta- 
tions in said area; 
said registration memory, said switch processor and 
said controller being located in said base station so 
that a switching operation between the plurality of 
mobile stations in said area can be performed by said 
base station without said switch system. 
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